Chronic exposure of mice to environmentally relevant, low doses of cadmium leads to early renal damage, not predicted by blood or urine cadmium levels.
Mice were exposed to cadmium (Cd) concentrations ranging from 0 to 100mg CdCl(2)/l in the drinking water for 1, 4, 8, 16 and 23 weeks. Urine samples were taken regularly, Cd content was determined in blood, liver, kidney and urine and histological analyses of the kidney were performed. Kidney cortex Cd content increased linearly with time and dose, while blood levels reached a plateau at 8 weeks and liver at 16 weeks in mice exposed to 100mg CdCl(2)/l after which both started to decrease. Urinary Cd levels were not correlated with the kidney Cd content. A multivariate regression model taking into account the actual Cd intake, calculated from the volume of water taken in by each animal and the exposure concentration, confirmed that blood is an indicator of acute exposure, while kidney Cd content is a reliable indicator of chronic exposure. The urinary protein content was significantly increased from 16 weeks on in mice exposed to 100mg CdCl(2)/l (p<0.05), while other signs of proximal tubular damage (glucosuria, enzymuria) were not detected. Histologically more vacuoles and lysosomes were present in the proximal tubule cells with increasing time and dose. The results indicate that chronic exposure to low doses of Cd induced functional and histological signs of early damage at concentrations in or below the ones generally accepted as safe. Our study does not corroborate the statement that urine Cd levels are a reliable indicator of total Cd body burden, at least when the body burden is low.